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Claims 

1. A digital-signal processing apparatus for converting an 
input digital signal, comprising: 

envelope calculation means for calculating the envelope of 
the input digital signal; 

class classification means for classifying the input digital 
signal into a class according to the calculated envelope; and 

prediction calculation means for prediction-calculating the 
input digital signal by a prediction method corresponding to the 
class to generate a digital signal converted from the input 
digital signal. 

2. The digital-signal processing apparatus according to Claim! 
wherein 

the input digital signal is a digital audio signal. 

3. The digital-signal processing apparatus according to Claim 1 
wherein 

the prediction calculation means uses prediction 
coefficients generated in advance by learning according to a 
desired digital signal. 

4. A digital-signal processing method for converting an input 
digital signal, comprising: 

an envelope calculation step of calculating the envelope of 
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the input digital signal; 

a class classification step of classifying the input digital 
signal into a class according to the calculated envelope; and 

a prediction calculation step of prediction-calculating the 
input digital signal by a prediction method corresponding to the 
class to generate a digital signal converted from the input 
digital signal. 
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[p 5 . A digital-signal processing method according to Claim 4, 

'<0 

*'Q wherein 

|Al 

! -0 the input digital signal is a digital audio signal. 

Si 
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jAJ 6. A digital-signal processing method according to Claim 4, 
wherein 

9 

PU in the prediction calculation step, prediction coefficients 

generated in advance by learning according to a desired digital 
signal are used. 

7. A learning apparatus for generating prediction coefficients 
used by prediction calculation in a conversion processing of a 
digital-signal processing apparatus for converting an input 
digital signal, comprising: 

apprentice-digital-signal generating means for generating an 
apprentice digital signal obtained by making a desired digital 
signal worse; 
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envelope calculation means for calculating the envelope of 
the apprentice digital signal ; 

class classification means for classifying the apprentice 
digital signal into a class according to the calculated envelope; 
and 



prediction-coefficient calculation means for calculating the 
prediction coefficients corresponding to the class according to 
the input digital signal and the apprentice digital signal. 
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j »3 8. A learning apparatus according to Claim 7, wherein 
l«0 the input digital signal is a digital audio signal. 

G 

W 9 . A learning method for generating prediction coefficients 
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f ,0 used by prediction calculation in a conversion processing of a 

□ 

TU digital-signal processing apparatus for converting an input 
digital signal, comprising: 

an apprentice-digital-signal generating step of generating 
an apprentice digital signal obtained by making a desired digital 
signal worse; 

an envelope calculation step of calculating the envelope of 
the apprentice digital signal; 

a class classification step of classifying the apprentice 
digital signal into a class according to the calculated envelope; 
and 



a prediction-coefficient calculation step of calculating the 
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prediction coefficients corresponding to the class according to 
the input digital signal and the apprentice digital signal. 

10. A learning method according to Claim 9, wherein 

the input digital signal is a digital audio signal. 



11. A digital-signal processing apparatus for converting an 
input digital signal, comprising: 

envelope calculation means for calculating the envelope of 
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jfj the input digital signals- 



class classification means for classifying the digital 
signal into a class according to the calculated envelope; 

envelope prediction calculation means for calculating a new 
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l p envelope by a prediction method corresponding to the class; 

Q 

W carrier extracting means for extracting a carrier from the 

input digital signal ; and 

modulation means for modulating the carrier according to the 
new envelope .calculated by the envelope prediction calculation 
means to generate a new digital signal converted from the input 
digital signal . 

12. A digital-signal processing apparatus according to Claim 11, 
wherein 

the input digital signal is a digital audio signal. 
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13. A digital-signal processing apparatus according to Claim 11/ 
wherein 

the envelope prediction calculation means uses prediction 
coefficients generated in advance by learning according to a 
desired digital signal. 

14. A digital-signal processing method for converting an input 
digital signal, comprising: 

an envelope calculation step of calculating the envelope of 
the input digital signal; 

a class, classification step of classifying the digital 
signal into a class according to the calculated envelope; 

an envelope prediction calculation step of calculating a new 
envelope by a prediction method corresponding to the class; 

a step of extracting a carrier from the input digital 
signal ; and 

a step of modulating the carrier according to the new 
envelope calculated in the envelope prediction calculation step to 
generate a new digital signal converted from the input digital 
signal. 

15. A digital-signal processing method according to Claim 14, 
wherein 

the input digital signal is a digital audio signal. 
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16. A digital-signal processing method according to Claim 14, 
wherein 

in the envelope prediction calculation step, prediction 
coefficients generated in advance by learning, according to a 
desired digital signal are used. 

17. A learning apparatus for generating prediction coefficients 
used by prediction calculation in a conversion processing of a 
digital-signal processing apparatus for converting an input 
digital signal, comprising: 

apprentice-digital-signal generating means for generating an 
apprentice digital signal obtained by making a desired digital 
signal worse; 

first envelope calculation means for calculating the 
envelope of the apprentice digital signals- 
class classification means for classifying the apprentice 
digital signal into a class according to the calculated envelopes- 
second envelope calculation means for calculating the 
envelope of the input digital signal; and 

prediction-coefficient calculation means for calculating the 
prediction coefficients corresponding to the class according to 
the envelope of the apprentice digital signal, calculated by the 
first envelope calculation means and the envelope of the input 
digital signal, calculated by the second envelope calculation 
means . 
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18. A learning apparatus according to Claim 17, wherein 
the input digital signal is a digital audio signal. 

19. A learning method for generating prediction coefficients 
used by prediction calculation in a conversion processing of a 
digital-signal processing apparatus for converting an input 
digital signal, comprising: 

an apprentice-digital-signal generating step of generating 
an apprentice digital signal obtained by making a desired digital 
signal worse; 

a first envelope calculation step of calculating the 
envelope of the apprentice digital signal; 

a class classification step of classifying the apprentice 
digital signal into a class according to the calculated envelope; 

a second envelope calculation step of calculating the 
envelope of the input digital signal; and 

a prediction-coefficient calculation step of calculating the 
prediction coefficients corresponding to the class according to 
the calculated envelope of the apprentice digital signal and the 
calculated envelope of the input digital signal. 

20. A learning method according to Claim 19, wherein 
the input digital signal is a digital audio signal. 
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21. A program storage medium for making a digital-signal 
processing apparatus execute a program, the program comprises: 

an envelope calculation step of calculating the envelope of 
an input digital signal; 

a class classification step of classifying the input digital 
signal into a class according to the calculated envelope; and 

a prediction calculation step of prediction-calculating the 
input digital signal by a prediction method corresponding to the 
class to generate a digital signal converted from the input 
digital signal. 

22. A program storage medium for making a learning apparatus 
execute a program, the program comprises: 

an apprentice-digital-signal generating step of generating 
an apprentice digital signal obtained by making a desired digital 
signal worse; 

an envelope calculation step of calculating the envelope of 
the apprentice digital signal; 

a class classification step of classifying the apprentice 
digital signal into a class according to the calculated envelope; 
and 

a prediction-coefficient calculation step of calculating the 
prediction coefficients corresponding to the class according to 
the digital signal and the apprentice digital signal. 
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23. A program storage medium for making a digital-signal 
processing apparatus execute a program, the program comprises: 

an envelope calculation step of calculating the envelope of 
an input digital signal; 

a class classification step of classifying the digital 
signal into a class according to the calculated envelope; 

an envelope prediction calculation step of calculating a new 
envelope by a prediction method corresponding to the class; 

a carrier extracting step of extracting a carrier from the 
input digital signal; and 

a modulation step of modulating the carrier according to the 
new envelope calculated by the envelope prediction calculation 
means to generate a new digital signal converted from the input 
digital signal, 

24. A program storage medium for making a learning apparatus 
execute a program, the program comprises: 

an apprentice-digital- signal generating step of generating 
an apprentice digital signal obtained by making a desired digital 
signal worse; 

an envelope calculation step of calculating the envelope of 
the apprentice digital signal; 

a class classification step of classifying the apprentice 
digital signal into a class according to the calculated envelope; 

an envelope calculation step of calculating the envelope of 
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the input digital signal; and 

a prediction-coefficient calculation step of calculating the 
prediction coefficients corresponding to the class according to 
the calculated envelope of the apprentice digital signal and the 
calculated envelope of the digital signal. 
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